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Abstract 

Objectives: To compare health-related quality of life (HRQoL) between patients with stable angina and the general 
population in China and to exannine factors associated with HRQoL among patients with stable angina. 

Methods: A cross-sectional HRQoL survey of stable angina patients recruited from 4 hospitals (n=4n) and the general 
population recruited from 3 Physical Examination Centers (n = 549) was conducted from July to December, 2011 in two 
large cities, Tianjin and Chengdu. HRQoL was assessed using the EQ-5D, EQ-VAS, and SF-6D instruments. The health status 
specific to patients with stable angina was assessed using the Seattle Angina Questionnaire (SAQ). Information on socio- 
demographic, clinical, and lifestyle factors were also collected. Nested regressions were performed to explore how these 
factors were associated with HRQoL in patients with stable angina. 

/feii/te; Compared with the general population {44.2±10 years, 49.9% females), stable angina patients (68.1 ±12 years, 
50.4% females) had significantly lower HRQoL scores in EQ-5D utility index {0.75±0.19 vs. 0.90±0.20, p<0.05), SF-6D utility 
index (0.68±0.12 vs. 0.85±0.11, p<0.05), and EQ-VAS (71.2±12.3 vs. 83.9±10.9, p<0.05). The differences remained (-0.05 
for EQ-5D, —9.27 for EQ-VAS and —0.13 for SF-6D) after controlling for socio-economic characteristics. SAQ scores showed 
that stable angina patients experienced impaired disease-specific health status, especially in angina stability (40.5±34.6). 
Nested regressions indicated stable angina-specific health status explained most of the variation in HRQoL, among which 
disease perception, physical limitation, and angina stability were the strongest predictors. IVlore physical exercise and better 
sleep were positively related with HRQoL. 

Conclusions: Compared to the general population, stable angina patients were associated with lower HRQoL and lower 
health utility scores, which were largely impacted by clinical symptoms. Further studies are needed to characterize the 
influence of geographic and cultural factors on the variations of health-related utility in stable angina patients. 
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Introduction 

Stable angina, the cardinal symptom of coronary artery disease 
(CAD), is prevalent with an annual incidence of about 0.5% in 
western populations & 40 years old [1]. It is characterized by a 
growth in incidence with age and a slightly higher prevalence in 
women [2,3]. Stable angina is estimated to afTect 30-40 thousand 
per million people in Europe and the US [1,4]. In China, 
approximately 7.7 thousand per million people have CAD [5] and 
about half of them suffer from angina [6,7]. Among patients with 
stable angina who are seen in primary care, 29% experience one 
or more episodes of angina per week, which indicates diminished 
quality of life, loss of productivity, and disability [8] . 

Stable angina is a major debilitating health condition with 
common chronic symptoms of intermittent, reversible chest pain 
or discomfort. It has a major negative impact on health-related 
quality of life (HRQpL), including poor general health status, pain, 
impaired role functioning, activity restriction, inability to self- 



manage, and psychological distress [9-11]. As such, one of the 
main treatment goals of stable angina is to achieve optimal 
symptom control and to improve HRQpL. The most commonly 
used drug categories to relieve angina symptoms are nitrates, beta 
blockers, and calcium channel blockers, but continuous use of 
nitrates in the long-term induces tolerance, with diminishing 
therapeutic effect [12]. Therefore, it would be important to 
measure patient health status and to monitor disease progression 
and response to treatment. However, few studies measured 
improvements in quality of life on anti-angina therapy [13,14]. 

Clinical studies often include disease-specific outcome measures 
[15-17]. For example, the Seattle Angina Questionnaire (SAQ) is 
a commonly used disease-specific HRQoL measure for stable 
angina, in which scores for multiple domains are produced [18]. 
However, SAQ does not reflect how individuals perceive the 
impact of angina-symptoms on their HRQoL. For optimal 
resource allocation, the impact of interventions on HRQoL is 
ideally measured in generic preference-based tools in order to 
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facilitate comparison across difTerent conditions and patient 
groups [19-21]. However, few HRQpL studies on patients with 
stable angina used generic preference-based measures [14,22], 
especially for Chinese patients. 

Since HRQpL impairment is an important adverse outcome of 
stable angina, measuring HRQpL and exploring the associated 
factors can assist healthcare providers in making better clinical 
decisions for treatment. In addition, as the management of stable 
angina patients could potentially involve substantial resource 
utilization [15], information on outcome measures is particularly 
important for assessing the cost-elfectiveness of new drugs or 
approaches in angina care. In this Ught, we used two preference- 
based HRQpL instruments, EuroQpL (EQ-5D plus visual 
analogue scale EQ-VAS) and Short Form 6D (SF-6D) to evaluate 
HRQoL and health-related utility in Chinese patients with stable 
angina for this study. 

The purpose of this study was to describe HRQpL of Chinese 
stable angina patients using generic outcome measures and 
compare that to the general population. We hypothesized that 
Chinese patients with stable angina would experience impaired 
HRQoL and lower health utility, compared with the general 
population. We also hypothesized that various factors such as age, 
gender, the prevalence of weekly angina symptoms, self-perception 
of illness, symptom clusters, compliance, and exercise tolerance 
were potential determinants of HRQpL in Chinese patients with 
stable angina, as indicated by current literature [23-26]. We 
intended to explore how these factors may influence HRQoL in 
these patients. 

Methods 

Ethics Statement 

The study protocol was approved by the Institutional Review 
Board (IRB) of Tianjin University, and written informed consent 
concerning the conduct of the survey was obtained from each 

subject before participating in the study. Survey participants were 
de-identified and participation in th(; study was totally voluntary. 

Study design and patient recruitment 

The study recruited patients from two tertiary hospitals in 
Tianjin and two community health service centers in Chengdu 
from July through December 2011. The two study cities, Tianjin 
from northern China and Chengdu from southern China, were 
chosen as an attempt to obtain a more representative sample. 
Tianjin is a city of district-wide authority with per capita GDP of 
about 85,000 Chinese Yuan (equivalent to 1.3,000 US dollars); 
Chengdu is a provincial capital with per capita GDP of about 
59,000 Chinese Yuan (equivalent to 9,100 US dollars) in 2011 
[27]. The community health service centers where stable angina 
patients in Chengdu were recruited are equivalent to outpatient 
cUnics, which administer chronic disease management programs 
and are the usual source of care for stable angina patients locally. 

Patients were included in the study if they were 18 years or older 
and had been chnically diagnosed with stable angina by their 
attending physician based on chnical symptoms and examinations 
of coronary angiography, dual source Computer Tomography 
(CT) or history of CAD. Angina diagnosis was defined as the 
association of chest pain at rest or on exertion with one positive 
finding from a cardiovascular examination such as arteriography, 
scintigraphy, exercise testing, or resting electrocardiogram (ECG). 
Additional criterion included typical angina symptoms with a 
report of at least one episode of chest pain in the previous 3 
months. 



Patients were excluded from the study if they had experienced 
acute myocardial infarction or coronary revascularization such as 
coronary artery bypass grafting surgery and percutaneous 
intervention in the previous 6 months. Patients were also excluded 
if they had any active exacerbation of gastrointestinal (GI) 
problems such as ulcers or were unable to differentiate between 
their GI symptoms and angina pain. These exclusion criteria were 
used to help target patients with chest pain that was cardiac in 
nature. 

Similarly, adult patients (18 years or older) without stable 
angina were recruit('d from the examination center of one Tianjin 
hospital and two community centers in Chengdu. The inclusion 
criteria included the ability to comprehend the survey questions 
and no apparent cognitive impairment as assessed by the 
interviewers. 

All participants were interviewed in person by trained recruiters 
with a standardized questionnaire containing EQ;5D, EQjVAS, 
and SF-6D. Validity of these HRQpL instruments in the general 
or disease-specific Chinese population was previously reported 
[28-30]. In addition, socio-economic and comorbid conditions 
(hypertension, diabetes mellitus, and hyperlipidemia) were col- 
lected from all participants. Specific to stable angina patients, 
disease duration and symptom severity measured by SAQ were 
also collected. The questionnaire and implementation procedures 
were identical for all study sites and patients. 

Instruments 

EQ_-5D/EQ-VAS. EQ-5D is a generic, preference-based 
instrument for describing and measuring HRQoL with five 
dimensions: mobility, self-care, usual activities, pain/discomfort, 
and anxiety/ depression. Each dimension has three possible levels 
of response: no problem, some problems, and severe problems. 
The EQ-5D descriptive system can theoretically define 243 health 
states, each assigned with a utility score ranging from —0.59 to 
1.00. The utility scoring algorithm adopted in this study was 
developed using the time trade-off (TTO) technique on a random 
UK general population sample [31]. EQjVAS is a 20-cm vertical 
analogue scale ranging from 1 00 (best imaginable health state) to 0 
(worst imaginable health state) to represent overall health. 
Respondents classify and rate their health status on the day of 
the survey. The simplified Chinese version of EQ;5D/EQ;VAS in 
this study is the official version authorized by the EuroQoL 
Group. 

SF-6D. The SF-6D was developed from Short Form 36 

(SF-36) with six dimensions including physical functioning, role- 
limitations, social functioning, pain, mental functioning, and 
vitality [32] . Each dimension has four to six levels of response, 
which generate 18000 possible health states. The SF-6D utiUty 
scoring algorithm used in this study was derived from a 
representative sample of the UK general population using the 
standard gambling (SG) method, ranging from 0.29 to 1.00 [32]. 
The recall period is 4 weeks. Our study adopted the Hong Kong 
Chinese version of SF-6D that has been validated in the general 
population of Hong Kong and Mainland China [29,30]. 

SAQ, The Seattle Angina Questionnaire (SAQ), a I9-item 
index, is a commonly used disease-specific instrument for assessing 
symptoms and their impact on daily life with CAD. SAQ 
comprises five domains: physical limitation (PL), anginal stability 
(AS), anginal frequency (AF), treatment satisfaction (TS), and the 
disease perception (DP) [17]. SAQ_ is scored by assigning each 
response an ordinary value, from 1 (the lowest level of functioning) 
to 10 (the highest level of functioning), and summing across items 
within each of the 5 dimensional scales. Scale scores are then 
transformed to a scale of 0 to 100 by subtracting the lowest 
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possible scale score, dividing the remainder by the range of the 
scale, and multiplying that by 100 [33]. Higher scores on SAQ_ 
subscales indicate higher levels of functioning/satisfaction and 
fewer limitations. Each subscale monitors a unique dimension of 
CAD, so no summary score is generated. The Chinese version of 
SAQ_ has been shown to be a valid, responsive, and reliable 
instrument and has been used in clinical trials [34,35]. 

Statistical analyses 

DestTiptive statistics were performed on the patient sample and 
the distribution of EQ.-5D/EQ;VAS and SF-6D scores. The 
distribution of socio-economic characteristics, disease severity, life 
style and co-morbid conditions was compared between stable 
angina patients and general population >40 years old using Chi- 
square tests. Means and standard deviations were reported for 
continuous variables, and count and percentages were reported for 
categorical variables. Due to the skewed distributions of EQ_-5D/ 
EQ;VAS and SF-6D values, Mann-Whitney U-tests were 
performed to identify overall differences between stable angina 
patients and the general population and difiFerences within 
subgroups. For each of the EQ;5D and SF-6D dimensions, 
Fisher's exact test or Pearson Chi-squared test was performed 
where appropriate to test for statistically significant differences 
between stable angina patients and the general population. 

The difiTerences in HRQpL between stable angina patients and 
the general population were further evaluated by using a 
multivariate linear regression, adjusting for socio-economic factors 
such as age, gender, BMI, marriage status, working status, 
education, insurance, household income, and city. The differences 
in the HRQpL scores between stable angina patients and the 
general population were compared using minimally important 
difference (MID), which aims to define the threshold value beyond 
which a patient perceives a health outcome to be beneficial or of 
clinical significance. A difference of 0.033 or more has been 
reported to be clinically important in both EQ;5D and SF-6D 
utility scores [36,37], while a difference of 5 or more in EQ;VAS is 
considered to be clinically important [38]. 

A nested multivariate linear regression was performed to 
explore factors associated with variations in the HRQpL scores 
of stable angina patients. Each of the EQ_-5D, EQjVAS, and SF- 
6D values was modeled as a dependent variable. According to our 
hypothesis, the determinants of HRQpL include clinical condition, 
socio-economic, and life-style factors, which were added as three 
blocks of independent variables in the regression analyses. A 
nested multivariate linear regression was used with the goal to 
understand the magnitude of contribution on HRQoL by each 
block of variables, namely, clinical factors, socio-demographic 
factors, and life style factors. A nested regression can provide 
information on both the impact of individual factors and group 
factors on patient HRQoL, whereas the conventional multivariate 
linear regression only provides information on the impact of 
individual factors. Clinical conditions variables, including duration 
of GAD, SAQ scores, presence of acute and chronic medical 
conditions, were entered as block 1 in the first step. Socio- 
economic factors (age, gender, BMI, insurance type, working 
status, education, household income, marriage status, and living 
pattern) were then added as block 2. Lastly, life style factors 
(smoke, drinking, exercise, and sleep disorder) were added as block 
3. 

To better interpret the results, age was categorized into five 
groups (18^4, 45-60, 61-74, and S 75 years), and the severity of 
stable angina symptom for each dimension was classified as 
moderate (<50) or severe (S 50). An alpha level of 0.05 (based on 
a two-tailed test) was used to determine statistical significance. AU 



data were managed by EpiData (version 3.1, Epidata Association, 
Odense, Denmark) and analyzed using ST ATA (version 12.0, 
STATA Corp LP, Texas, USA). 

Results 

Patient socio-demographics and HRQoL scales 
distribution 

A total of 417 stable angina patients and 567 patients without 
stable angina were approached; 41 1 and 549 \v(;rc' recruited with a 
response rate of 98.6% and 96.8%, respccti\'eiy. 

The characteristics of participants were presented in Table 1 . 
Compared to the general population a 40 years old, stable angina 
patients were associated with older age, lower education level, 
lower household income, and higher rates of acute diseases. Stable 
angina patients were also more likely to be overweight and more 
likely to be retired. A higher percentage of stable angina patients 
had a family history of CAD and suffered from sleep disorders 
compared to the general population. These differences might 
affect HRQpL scores and were thus adjusted for when we 
compared HRQoL scores between groups. 

The EQ-5D, SF-6D and EQ-VAS scores of the general 
population > 40 years old were higher than that of the stable 
angina patients for almost all subgroups (not shown in tables). The 
subgroup of men > 74 years old was the only exception where a 
statistically significant difference was not detected in the HRQoL 
scores. The overall utility scores of stable angina patients were 
lower than that of general population with the mean difference of 
-0.05 (95% CI: -0.02, -0.08) in EQ-5D, -0.13 (95% CL 
-0.11, -0.15) in SF-6D, and -9.27 (95% CL -7.33, -11.21) in 
EQjVAS (Table 2), adjusting for the demographic and socioeco- 
nomic characteristics using multivariate linear regressions. We 
further restricted our sample to patients S 40 years old, where 
stable angina is more prevalent. DifiFerences in the utility scores of 
stable angina patients persisted yet were smaller compared to the 
general population: -0.05 (95% CI: -0.01, -0.08) in EQ-5D, 
-0.13 (95% CL -0.11, -0.15) in SF-6D, and -8.99 (95% CL 
-6.89, -11.08) in EQ;VAS. All differences were statistically 
significant based on the Mann- Whitney U-tests (P<0.001). 

Distribution of EQ-5D and SF-6D domain responses 

The distributions of responses on EQ-5D and SF-6D dimen- 
sions were described in Table 3. Compared with the general 
population S40 years old, stable angina patients were more likely 
to report poorer health on all domains in EQ-5D and SF-6D. 
More limitations were found in the domains of usual activities, 
pain/discomfort, and anxiety/depression in EQ_-5D and in the 
domains of physical functions, role limitations, and pain in SF-6D. 

Nested multivariate linear regression analyses 

As described earlier, nested multivariate linear regression 
analyses were conducted on EQ;5D, SF-6D utility scores and 
EQjVAS scores as separate outcomes. Three blocks of factors 
were added to the regressions one by one, including clinical 
conditions (block 1), socio-demographic (block 2), and life-style 
factors (block 3). Block 1 variables (clinical factors), which included 
duration of CAD, SAQ scores, and current acute and chronic 
medical conditions (hypertension, diabetes mellitus, and hyperlip- 
idemia), explained 22.2% (EQ-5D), 37.2% (SF-6D), and 21.7% 
(EQ-VAS) of the variation in HRQoL of stable angina patients 
(Table 4). After adding block 2 (socio-demographic factors), the 
increased significantly for SF-6D utility scores (/"= 0.016), but not 
significantiy for EQ-5D utility scores and EQjVAS scores. After 
block 3 (life-style factors) also added, the if increased significantiy 
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Table 1. Characteristics of stable angina patients and the general population [N (%)]. 




Characteristics 


Stable ancfina patients 
(n = 411) 


General Population 
(n = 549) 


General population years 
old (n = 336) 


P' 




Age (years) 








<0.001 




<44 


12 (2.9) 


286 (52.1) 


73 (21.7) 






(45-60) 


92 (22.4) 


176 (32.1) 


1 76 (52.4) 






(61-74) 


1 70 (41 .4) 


56 (10.2) 


56 (16.7) 






^75 


137 (33.3) 


31 (5.7) 


31 (9.2) 






Gender 








0.857 




Female 


207 (50.4) 


274 (49.9) 


167 (49.7) 






Male 


204 (49.6) 


275 (50.1) 


169 (50.3) 






BMI(kg/m^) 








0.010 




<25 


255 (62.0) 


429 (78.1) 


243 (72.3) 






(25-30) 


131 (31.9) 


104 (18.9) 


81 (24.1) 






^30 


25 (6.1) 


16 (2.9) 


12 (3.6) 






Education 








0.005 




Bachelor and above 


41 (10.0) 


129 (23.5) 


49 (14.6) 






High school 


144 (35.0) 


260 (47.4) 


144 (42.9) 






Middle school 


125 (30.4) 


87 (15.9) 


71 (21.1) 






Primary and below 


101 (24.6) 


73 (13.3) 


72 (21.4) 






Marriage status 








<0.001 




Single 


3 (0.7) 


108 (19.7) 


3 (0.9) 






Married 


320 (77.9) 


407 (74.1) 


301 (89.6) 






Divorced/Widowed 


88 (21.4) 


34 (6.2) 


32 (9.5) 






Monthly household income (Chinese Yuan) 








<0.C01 




<2500 


1 02 (24.8) 


99 (18.0) 


75 (22.3) 






(2500-4500) 


1 83 (44.5) 


1 50 (27.3) 


93 (27.7) 






[4500-10000) 


109 (26.5) 


227 (41.3) 


127 (37.8) 






> 10000 


17 (41) 


73 (13.3) 


41 (12.2) 






Working status 








<0.001 




Working 


50 (12.2) 


360 (65.6) 


192 (57.1) 






Retired 


320 (77.9) 


78 (14.2) 


77 (22.9) 






unemployed 


41 (IC.O) 


111 (20.2) 


67 (19.9) 






Insurance type*^ 








<0.001 




UEBMI 


341 (83.0) 


322 (58.7) 


206 (61.3) 






URBMI 


29 (7.1) 


70 (12.8) 


42 (12.5) 






NRCMI 


36 (8.8) 


95 (17.3) 


66 (19.6) 






Others 


5 (1.2) 


62 (11.3) 


22 (6.6) 






Living situation 








0.028 




Living with a Partner 


365 (88.8) 


475 (86.5) 


314 (93.5) 






Alone 


46 (11.2) 


74 (13.5) 


22 (6.6) 






Smoking 








<0.001 




Non Smoker 


265 (64.5) 


380 (69.2) 


218 (64.9) 






Ex-Smoker 


93 (22.6) 


28 (5.1) 


23 (6.9) 






Current Smoker 


53 (12.9) 


141 (25.7) 


95 (28.3) 






Drinking 








<0.001 




Non Drinker 


304 (74.0) 


367 (66.9) 


228 (67.9) 






Ex- Drinker 


62 (15.1) 


26 (47) 


24 (7.1) 






Current Drinker 


45 (11.9) 


1 56 (28.4) 


84 (25.0) 






Physical exercise per week 








0.772 




Yes 


297 (72.3) 


400 (72.9) 


246 (73.2) 






No 


114 (27.7) 


149 (27.1) 


90 (26.8) 
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Table 1. Cont. 





Characteristics 


Q^aI^Ia An^inA natian^c 
^Lduitr diiyiiid fJaiiciiLSt 

(n = 411) 


uciicrdi ru|juidiiuii 

(n = 549) 


uciicidi pjufjuidiiuii ytrdra 

old (n = 336) 


P* 


Sleep disorder 








<0.001 


Yes 


143 (34.8) 


99 (18.0) 


99 (18.0) 




No 


268 (65.2) 


450 (82.0) 


450 (82.0) 




Family history of CAD 








<0.001 


Yes 


136 (33.1) 


80 (14.6) 


59 (17.6) 




No 


275 (66.9) 


469 (85.4) 


277 (82.4) 




Presence of acute medical condition*^ 








<0.001 


Yes 


64 (15.6) 


34 (6.2) 


24 (7.1) 




No 


347 (84.4) 


515 (93.8) 


312 (92.9) 





^Chi-square Test between the stable angina patients and general patients age > = 40. 

"^UEBMI: Urban Employee Basic Medical Insurance; URBMI: Urban Residence Basic Medical Insurance; NRCMI; New Rural Cooperative Medical Insurance; Other insurance 
type included people with commercial insurance and without insurance. 

*^Self-reported acute medical conditions included upper respiratory tract infections, vomiting, diarrhea, headache, insomnia, and injuries. Recall periods are 4 weeks. 
doi:l 0.1 371 /journal.pone.0097294.t001 



for EQ,-VAS scores {P- 0.008), but not significantly for EQ-SD 
utility scores and SF-6D utility scores. The final regression model 
including all blocks was performed and the results of variables with 
statistically significant influence only were displayed in Table 5. 
The efiects of clinical symptoms and conditions remained 
relatively persistent in all models. As expected, patients with 
longer disease durations and more severe stable angina symptoms 
(indicated by five SAQ, dimensions) reported lower overall 
HRQpL scores. Differences were found in the domains of physical 
limitation, angina stability and disease perception. Most of these 
differences were both clinically important and statistically signif- 
icant. Chronic medical conditions such as hyperlipidemia also 
predicted worse HRQpL in EQ;5D utihty scores. Lower HRQpL 
scores were observed among less educated patients, but the 
difference was not statistically significant. Weekly physical exercise 
and better sleep were positively correlated with HRQpL among 
stable angina patients. 

Discussion 

In the current study, we used two generic preference-based 
instruments (EQ;5D including EQ;VAS and SF-6D) and one 
disease-specific profile (SAQ) to assess HRQpL of Chinese patients 
with stable angina. We investigated the effects of clinical. 

Table 2. Overall scores of HRQoL instruments. 



socio-economic, and life-style factors on health-related utility 
scores. Our results suggested that health-related utility scores were 
significandy lower in patients with stable angina when compared 
to the general population adjusting for age. Clinical symptoms 
indicated by SAQ_ (all five domains) were the main predictors in 
decreased HRQpL scores of stable angina patients. Our findings 
provided further evidence of HRQpL impairment among stable 
angina patients and identified potential new variables that may be 
modulated to improve HRQpL in these patients, such as 
treatment satisfaction and physical exercise. To our knowledge, 
this is also the first paper applying multiple preference-based 
HRQpL measures (EQ;5D and SF-6D) to measure utility in 
Chinese patients with stable angina. 

In this cross-sectional study, the overall utility scores of stable 
angina patients were significandy lower than that of the general 
population. The magnitude of differences exceeded previously 
reported MID of 5 for EQ;VAS and 0.033 for SF-6D, however, 
there was insufficient MID (0.074) for EQ;5D [37,38]. According 
to existing literature, the health-related utility of the general 
population is estimated to be 0.85 in EQ;5D and 0.81 in SF-6D in 
two different cities of China [39] and the EQ;VAS scores are 
estimated to range from 78.3 to 83.7, possibly due to geographical 
variations [39-41]. Compared with the previous studies, the 







SAP patient 
(n = 411) 


General 
population 
(n = 549) 


General population 
^40 years old 
(n = 336) 


Difference(95%CI) 
(general population 
vs. SAP patients) 


Difference(95%CI) (> = 40 
general population 
vs. SAP patients) 


EQ-5D 


Mean (95% CI) 


0.75(0.73,0.77) 


0.90(0.88,0.92) 


0.86(0.84,0.89) 


-0.05(-0.02, -0.08)''-'' 


-0.05(-0.01, -0.08)''''' 




Median (IQR') 


0.75(0.16) 


1.00(0.15) 


1.0(0.20) 






SF-SD 


Mean (95% CI) 


0.68(0.67,0.69) 


0.85(0.84,0.86) 


0.84(0.82,0.85) 


-0.13(-0.11, -0.15)'''' 


-0.13(-0.11, -0.15)"''' 




Median (IQR) 


0.69(0.16) 


0.87(0.11) 


0.87(0.14) 






EQ-VAS 


Mean (95% CI) 


71.2(70.0,72.4) 


83.9(83.0,84.9) 


82.6(81.4,83.8) 


-9.27(-7.33, -11.21)"'' 


-8.99(-6.89, -11.08)'''' 




Median (IQR) 


70.0(15.0) 


85.0(10.0) 


85.0(10.0) 







'P<0.001 with Manny-Whitney U-test. 

''P<0.001 with multiple linear regression adjusted for age, gender, insurance, work status, income, education, and marriage status. 

'^IQR: inter-quartile range. 

doi:l 0.1 371 /journal.pone.0097294.t002 
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Table 3. Distribution of EQ-5D and SF-6D results within each domain. 





Level Mobility 


Self-care 


Usual activities 


Pain/discomfort 


Anxiety/depression 




EQ-5D (%) 


SAP patients (n = 411) 


1 346 (84.2) ' 


356 (86.6) 


163 (39.7) 




182 (44.3) 




181 (44.0) 




2 63 (15.3) 


51 (12.4) 


243 (59.1 ) 


223 (54.3) 


219 (53.3) 




3 2 (0.5) 


4 (1.0) 


5 (1.2) 




6 (1.5) 




11 (2.7) 




P Reference 


General population >;40 years old (n 


= 336) 














1 322 (95.8) 


324 (96.4) 


294 (87.5) 


235 (69.9) 


250 (74.4) 




2 11 (3.3) 


9 (2.7) 


37 (11.0) 




89 (26.5) 




76 (22.6) 




3 3 (0.9) 


3 (0.9) 


5 (1.5) 




12 (3.6) 




10 (3.0) 




P'' 0.000 


0.000 


0.000 




0.000 




0.000 




General population (n = 549) 


1 535 (97.5) 


537 (97.8) 


507 (92.4) 


431 (78.5) 


418 (76.1) 




2 11 (2.0) 


9 (1.6) 


37 (6.7) 




106 (19.3) 




120 (21.9) 




3 3 (0.6) 


3 (0.6) 


5 (0.9) 




12 (2.2) 




11 (2.0) 




P*" 0.000 


0.000 


0.000 




0.000 




0.000 




Level Physical function 


Role limitation 


Social Function 


Pain 


Mental health 


Vitality 


SF-6D (%) 


SAP patients(n = 411) 


1 4(1.0) 


1 09 (26.5) 




120 (29.2) 




37 (9.0) 


37 (9.0) 


1 9 (4.6) 


2 104(25.3) 


175 (42.6) 




112 (27.3) 




44 (10.7) 


157 (38.2) 


118 (28.7) 


3 151 (36.7) 


40 (9.7) 




78 (19.0) 




97 (23.6) 


128 (31.1) 


106 (25.8) 


4 121 (29.4) 


87 (21.2) 




68 (16.6) 




129 (31.4) 


66 (16.1) 


98 (23.8) 


5 25 (6.1) 






33 (8.0) 




95 (23.1) 


23 (5.6) 


70 (17.0) 


6 6(1.5) 










9 (2.2) 






P 


Reference 














General population ^40 years old (n 


= 336) 














1 195 (58.0) 


260 (77.4) 




277 (82.4) 




195 (58.0) 


114 (33.9) 


86 (25.1) 


2 88 (26.2) 


37 (11.0) 




27 (8.0) 




68 (20.2) 


1 35 (40.2) 


155 (46.1) 


3 25 (7.4) 


20 (6.0) 




14 (4.2) 




26 (7.7) 


62 (18.5) 


53 (15.8) 


4 23 (6.9) 


19 (5.7) 




10 (3.0) 




26 (7.7) 


17(5.1) 


37 (11.0) 


5 3 (0.9) 






8 (2.4) 




14 (4.2) 


8 (2.4) 


5 (1.5) 


6 2 (0.6) 










7 (2.1) 






P*" 0.000 


0.000 




0.000 




0.000 


0.000 


0.000 


General population (n = 549) 


1 386 (70.3) 


446 (81.2) 




473 (86.2) 




355 (64.7) 


168 (30.6) 


153 (27.9) 


2 105(19.1) 


44 (8.0) 




40 (7.3) 




103 (18.8) 


246 (44.8) 


253 (46.1) 


3 27 (4.9) 


34 (6.2) 




18 (3.3) 




38 (6.9) 


98 (17.9) 


88 (16.0) 


4 25 (4.6) 


25 (4.6) 




10 (1.8) 




32 (5.8) 


28 (5.1) 


49 (8.9) 


5 4 (0.7) 






8(1.5) 




14 (2.6) 


9 (1.6) 


6(1.1) 


6 2 (0.4) 










7 (1.3) 






P*" 0.000 


0.000 




0.000 




0.000 


0.000 


0.000 



^The bolded numbers Indicated the highest percentage among the column. 
"^Fisher's exact test or Pearson Chi-squared test was performed where appropriate. 
doi:l 0.1 371 /journal.pone.0097294.t003 



EQ;5D (0.90), SF-6D (0.85), and EQ-VAS (83.9) scores of the 
general population in our study appeared to be relatively high. 
Possible explanations of these discrepancies include differences in 
study design and study populations. To our best knowledge, the 
norms of EQ;5D and SF-6D for the general population in China 



have not been established and further research in this topic is 
needed. 

When compared with the general population of all ages and of 
those &40 years old, the lower EQ,-5D and SF-6D ratings of stable 
angina patients in the domains of physical limitation, pain, and 
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Table 4. Change in for each block of variables 


in the nested multivariate linear regression analyses {n = 411). 




Change in 


Blocl<s 


EQ-5D 


SF-6D 


EQ-VAS 


Clinical Factors 


+0.222*** 


+0.372*** 


+0.217*** 


Socio-Demographic Factors 


+0.040 


+0.043* 


+0.025 


Life Style Factors 


+0.021 


+0.014 


+0.037** 



***P<0.001; **P<0.01; ♦P<0.05. 
doi:l 0.1 371 /journal.pone.C097294.t004 



anxiety/depression indicated their impact on patients' HRQpL 
(Table 3). This is consistent with previous findings that pliysical 
limitation, pain, and psychological problems lead to significant 
HRQpL impairment among stable angina patients [25,42] . 

The health-related utility of stable angina patients in our study 
was estimated at 0.75 in EQ;5D, very similar to the results from 
Kiessling and Henriksson in Sweden (0.76 in EQ;5D). However, 
the estimated EQ;VAS score was 0.75, higher than the same study 
(0.68 in EQ;VAS) [43]. With no reference utility scores of SF-6D 
from other countries, we were not able to compare the variations 
in utility scores. However, we cannot rule out the possibility of 



utility variations due to different geographic and cultural 
backgrounds. 

The use of preference-based measures of health outcomes 
makes it possible to incorporate HRQpL and length of survival 
into a single measure, such as quality-adjusted life years (QALY), 
which is a fundamental component in cost-utility analysis (CUA). 
CUA has been formally adopted by many countries in health 
technology evaluation to inform reimbursement decisions. 

In the nested regression analyses, with and without adjusting for 
socio-economic and life style factors, clinical factors were the only 
major factors associated with lower HRQpL in all three 
instruments (Table 4&5). The results differed from other studies 



Table 5. Nested multivariate linear regression analyses for HRQoL scores of stable angina patients {n = 411). 



Independent variables" EQ-5D SF-6D EQ-VAS 





Coefficient 


Coefficient 


Coefficient 


Blocid (Clinical Factors) 


SAQ Physical limitation (<50 vs. >50) 


-0.126*** 


-0.084*** 


-0.332 


SAQ Angina stability (<50 vs. =:50) 


-0.065*** 


-0.035*** 


-2.003 


SAQ Angina frequency (<50 vs. =:50) 


-0.007 


-0.006 


-3.640** 


SAQ Treatment satisfaction (<50vs. aSO) 


-0.037 


-0.037*** 


-3.019* 


SAQ Disease perception (<50 vs. aSO) 


-0.079*** 


-0.096*** 


-6.703*** 


Hypertension {Yes vs. Non) 


0.013 


-0.017* 


- 1 .592 


Diabetes mellitus (Yes vs. Non) 


-0.038* 


-0.017 


-2.028 


Hyperlipidemia (Yes vs. Non) 


-0.055*** 


-0.014 


-0.776 


Block2 (Soclo-Demographic Factors) 


Gender (Male vs. female} 


0.022 


0.022* 


-0.309 


Insurance type (vs. UEBMI) 


URBMI & NRCMI & Others 


-0.004 


0.036** 


-0.098 


Education (vs. Bachelor and above) 


High school 


-0.015 


-0.023 


-0.969 


Middle school 


-0.016 


-0.034** 


-0.809 


Primary and below/ 


0.004 


-0.032* 


-3.206 


Living pattern 


Alone(vs. Living with a Partner) 


-0.089** 


-0.012 


-2.002 


Block3 (Life Style Factors) 


Doing exercise per week (No vs. yes) 


-0.038* 


-0.024** 


-2.936** 


Sleep disorder (Yes vs. non) 


-0.035* 


-0.011 


-2.108* 




0.283 


0.429 


0.283 



♦**P<0.01; **P<0.05; *P<0.10. 

^Only variables with statistically significant results were displayed. Except variables listed in the table, other explanatory variables included duration of CAD and 
presence of acute medical condition in blockl, age, BMI, working status, household income, and marriage status in block 2, smoke, and drinking for block 3. 
doi:10.1371/journal.pone.0097294.t005 
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where age, gender, and angina frequency were significant 
predictors of HRQjiL [22,25]. However, we did not observe a 
statistically significant impact of angina frequency on EQ;5D and 
SF-6D, and only observed limited significance in EQ;VAS 
(P = 0.058, Table 5). One possible explanation for this finding is 
that stable angina patients were recruited from outpatient facilities, 
so their condition may have been less severe. Indeed, we observed 
different explanatory factors in the SAQ instruments for EQjVAS 
scores, compared to SF-6D and EQ_-5D scores. However, it may 
also reflect a true difference among stable angina patients' 
experience in HRQt)L impairment among different countries 
and cultural backgrounds. The higher and more statistically 
significant explanatory variables in SF-6D utility regression 
indicated that SF-6D may be a more effective tool to measure 
HRQpL in angina patients. 

Finally, the strengths of this study include (1) the use of multiple 
preference-based HRQpL measures, EQ;5D, and SF-6D, in 
Chinese stable angina patients, (2) comparisons with the general 
population, and (3) exploration of potential predicting factors of 
HRQpL among patients with stable angina. Our evaluation of 
HRQpL in stable angina patients confirmed there were impaired 
dimensions of quality of life and adverse impacts on their well- 
being in these patients. Furthermore, by identifying potential 
factors associated with their overall health utility, it may be 
possible to plan subsequent healthcare interventions to improve 
HRQoL of the most vulnerable patients. 

This study has several limitations. First, as a cross-sectional 
study, it cannot draw causal inferences between various factors 
and HRQpL among stable angina patients. Second, utility 
estimates using the UK standardized algorithm might not have 
been completely suitable for the Chinese population; however. 

References 

1 . The Task Force on the Management of" stable angina pectoris of the European 
Society of" Cardiology, European Society of Cardiology (ESC) (2006) (}uidelincs 
on the management of stable angina pectoris. Available: http://www.escardio. 
org/guidelines-surveys/ ese-guidelines/ guidelinesdocuments/ guidelines-angina- 
ft.pdf. Accessed 2012 November 2. 

2. Lemer DJ, Kannel WB (1986) Patterns of coronary heart disease morbidity and 
mortality in the sexes: a 26 year follow up of the Framingham population. Am 
Heart J 111(2): 383-390. 

3. Hemingway M, Langenberg C, Damant J, Frost G, Pyorala K, et al. (2008) 
Prevalence of angina in women versus men: a systematic review and meta- 
analysis of international variations across 31 countries. Circulation 117: 1526— 
1,536. 

4. Gibbons RJ, Abram.s J, Chatterjee K, Daley J, Deedwania PC, et al. (2002) 
ACC/AfiA 2002 guideline update for the management of patients with chronic 
stable angina: a report of" the American College of Cardiology/ American Eleart 
Association Task Force on Practice Guidelines (Committee to Update the 1999 
Guidelines for the Management of Patients with Chronic Stable Angina). 
Available: www.acc.org/elinieal/guidelines/stable/stable.pdf. Accessed 2012 
Nov 2. 

5. Center for Health Statistics and Information, Ministry of Health (2009) An 
Analysis Report of National Health Services Survey in China, 2008. Beijing: 
China Union Medical University Press. 33p. (in Chinese) 

6. Elvcback LR, Connolly DC, Melton LJ (1986) Coronary heart cUsease in 
residents of Rochester, Minnesota VII: Incidence. 1950 through 1982. Mayo 
Clinic Proceedings 61: 896-900. 

7. Kannel WB, Eeinleib M (1972) Natural history of" angina pectoris in the 
Framingham study: Prognosis and survival. AmJ Cardiol 29(2): 154—163. 

8. Beltiame JF, "Weekes AJ, Morgan C, Spertus JA (2009) The Prevalence of 
Weekly Angina among Patients with Chronic Stable Angina in Primary Care 
Practices. Arch Intern Med 169(16): 1491-1499. 

9. Miklaucich M (1998) Limitations on life: Women's lived experiences of angina. 
J Adv Nurs 28(6): 1207-1215. 

10. Pocock SJ, Henderson RA, Seed P, Treasure T, Hampton JR (1996) Quality of 
life, employment status, and anginal symptoms after coronary angioplasty or 
bypass surgery: 3-year fbllow-up in the randomized intervention treatment of 
angina (RITA) trial. Circulation 94(2): 135-142. 

11. Ciandjour .A, Eauterbach KW (1999) Re\'iew of qualitv-of-life evaluations in 
patients with angina pectoris. Pharmacoeconomics 16(2):141-152. 



that was the best estimate available [44] . A third limitation is that 
the general population in this study were recruited from Physical 
Examination Centers and were associated with lower age, better 
education, higher employment rates, and higher income. There- 
fore it was not a nationally representative sample. Noticeably, even 
though these two generic HRQoL questionnaires can be used for 
comparisons between different patient groups and can produce 
utility indices for economic evaluations, they are not disease 
specific and some of the detrimental effects observed in the stable 
angina patients might not be included in the evaluation. Thus, a 
nation-wide survey with a larger sample size and a careful 
sampling design is needed to generate the norms of EQ-5D and 
SF-6D utility index in China, for future research. 

Conclusion 

In conclusion, by using two preference-based HRQpL instru- 
ments, EQ-5D and SF-6D, we found that stable angina patients 
experienced reduced HRQoL with lower health utility scores 
compared to the general population. The scores on physical 
limitations and pain predicted decreased health-related utility. 
However, further research is needed to provide reference utility 
scores of the general population for comparisons and to better 
characterize the influence of geographic and cultural factors on 
health-related utility of stable angina patients in China. 

Author Contributions 

Conceived and designed the experiments: JW^ YH JX HS. Performed the 
experiments: YH JX HC JZ. Analyzed the data: JW YH. Contributed 
reagents/ materials/ analysis tools: JW YH YL. Wrote the paper: JW YH 
YL. 



12. National Institute for Health and (.Clinical Excellence (2012) Management of 
stable angina. A\'aiiable: http:/ / guidance.niee.org.uk/CGI26/Guidance/ 
Appcndices/r-K/pdf/English. Accessed 2014 ¥ch 14. 

13. (ioldsnulh KA, Dyer MT, Schofield PM, Buxlon MJ, Sharpies LD (2009) 
Relationship between the EQ;5D index and measures of clinical outcomes in 
selected studies of cardiovascular interventions. Health Qual Life Outcomes 7: 
96. 

14. Werdan K, Ebelt H, Nuding S, Hopfner F, Hack G, et al. (2012) Ivabradine in 
combination with beta-blocker improves symptoms and quality of life in patients 
with stable angina pectoris: results from the ADDITIONS study. Clinical 
research in cardiology 101(5): 365—73. 

15. McGillion M, Arthur H, Victor JCJ, Watt-Watson J, (.Bosnian T (2008) 
Eliecli\'eness of Psychoeducational Inlcrxentions for lmpro\ing S\mptoms, 
Health-Related Quality of Life, and Psychological well Being in Patients with 
Stable Angina. Current Cardiology Reviews 4(1): 1-11. 

16. Wcintraub WS, Spertus JA, KoW P, Maron DJ, Zhang ZF, et al. (2008) Effect of 
PCI on quality of life in patients with stable coronary disease. New EnglJ Med 
359{7): 677-687. 

17. Vicari RM, Chaitman B, Keefe D, Smith WB, Chrysant SG, et al. (2005) 
Efficacy and safety of fasudU in patients with stable angina: a double-blind, 

placebo-controlled, phase 2 trial. J Am Coll Cardiol 46(10): 1803-1811. 

18. Spertus JA, Winder JA, Dcwhurst TA, Dcyo RA, Prodzinski J, et al. (1995) 
Development and evaluation of the Seattie Angina Questionnaire: a new 
functional status measure for coronary artery disease. J Am Coll Cardiol 25(2): 

333-341. 

19. National Institute for Clinical Excellence (2008) (iiiidc to the methods of 
health technology appraisal. Available: http://www.nice.org.uk/aboutnice/ 
howwework/ devnicetech/ guidetothemethodsoftechnologyappraisal.jsp. Accessed 
2012 Nov 10. 

20. Australia Pharmaceutical Benefits Advisory Committee (2006) Guidelines for 
preparing submissions to the PBAC. Available: http://www.health.gov.au/ 
intemet/m£un/publishing.nsf/Content/pbac__guidelines. Accessed 2012 Nov 
10. 

21. Canadian Agency for Drugs and Technologies in Health (2006) Guidelines for 
the economic evaluation of health technologies: Canada 3rd Edition. Available: 
http:/ / www.cadth.ca/ products/ methods-and-guidelines. Accessed 20 1 2 Nov 
10. 

22. Kardas P (2007) Compliance, clinical outcome, and quality of life of patients 
with stable angina pectoris receiving once-daily betaxolol versus twice daily 



PLCS ONE I www.plosone.org 



8 



May 2014 I Volume 9 | Issue 5 | e97294 



HRQoL of Chinese Patients with Stable Angina 



metoprolol: a randomized controlled trial. Vase HcEilth Risk Manag 3(2): 235- 
242. 

23. Kimble LP, McGuire DB, Dunbar SB, Fazio S, Dc A, ct al. (2003) Gender 
differences in pain characteristics of chronic stable angina and perceived physical 
limitation in patients with coronary artery disease. Pain 101(1-2): 45—53. 

24. Le Grande MR, Elliott PC, Worcester MU, Murphy BM, Kuqathasan V, et al. 
(20 1 2) Identifying illness perception schemata and their association with 
depression and quality of life in cardiac patients. Psychol Health Med 1 7(6): 
709-722. 

25. VVikiund 1, CJomcrlord JMB, Dimenas E (1991) The relationship between exercise 
tolerance and quality of lite in angina pectoris. Clinical Cardiology 14(3): 204— 
208. 

26. Kimble LP, Dunbar SB, Weintraub WS, McGuire DB, Manzo SF, et al. (201 1) 
Symptom clusters and health-related quality of life in people with chronic stable 
angina.J Adv Nurs 67(5): 1000-1011. 

27. National Bureau of Statistics of China. National data search. A\'ailable: http:// 
data. stats. gov.en/index. Access 2014 Feb 12. 

28. Wang H, Kindig DA, Mullahy J (2005) Variation in Chinese population health 
related quality of life: Results from a EuroQpl study in Beijing, China. Qual Life 
Res 14(1): 119-132. 

29. Lam CL, Brazier J, McGhee SM (2008) Valuation of theSF-6D healtii states is 
feasible, acceptable, reliable, and valid in a Chinese population. Value Health 
11(2): 295-303. 

30. Zhao FL, Yue M, Yang H, Wang T, Wu JH, et al. (2010) Validation and 
comparison of EuroQol and Short Form 6D in (.Chronic Prostatitis Patients. 
Value Health 13(5): 649-656. 

31. Dolan P (1997) Modeling valuations for EuroQpl health states. Med Care 35: 
1095-1108. 

32. Brazier J, Roberts J, DeveriU M (2002) The estimation of a preference-based 
measure of healdi from the SF-36. J Health Econ 21(2): 271-292. 

33. Spertus JA, Winder JA, Dewhurst TA, Deyo RA, Fihn SD (1994) Monitoring 
the Quality of life in patients with coronary artery disease. Am J Cardiol 74(12): 
1240-1244. 



34. Liu SH (2003) The Evaluation of the reliability and Validity of SAQ applied in a 
group of Chinese patients with CHD. Master Dissertation. Tianjin Medical 
University (in Chinese). 

35. Liu XT, Kong SP, Liao ZY, Lu SK (1997) Assessment study on physical 
function and the quality of life for CHD patients with SAQ. Chinese Journal of 
Behavioral Medical Science 2: 49-51. (in Chinese) 

36. Walters SJ, Brazier JE (2003) What is the relationship between the minimally 
important difference and health state utility values? The case of the SF-6D. 
Health Qual Life Outcomes 1: 4. 

37. Sullivan PW, Lawrence WF, Ghushchyan V (2005) A national catalog of 
preference-based scores for chronic conditions in the United States. Med Care 
43(7): 736-749. 

38. Luo N, Chew LH, Fong KY, Koh DR, Ng SC, et al. (2003) Do English and 
Chinese EQ-5D versions demonstrate measurement equivalence? An explor- 
atory study. Health Qual Life Outcomes 1:7. 

39. Zhao FL, Yue M, Yang H, Wang T, WuJH, et al. (2010) Health-related quahty 
of life in Chinese patients with chronic prostatitis/ chronic pelvic pain syndrome. 
Qual Life Res 19(9): 1273-1283. 

40. Li MH, Liu G, Ma AX (2010) Research on HRQoL of urban and rural 
population in China. Chinese Pharmaceutical Economics 3: 22—34. (in Chinese) 

41. Wang H, Kindig DA, MuUahyJ (2005) Variation in Chinese population health 
related quality of life: Results from a EuroQol study in Beijing, ( ihina. Qual Life 
Res 14(1): 119- -132. 

42. Gardner AW. Montgomery PS, Ritti-Dias PM (2011) Exercise Performance, 
Physical Aclixily, and Health-Related Quality of Life in Participants with Stable 
Ajigina. Angiology 62(6): 461-466. 

43. Kiessling A, Henriksson P (2007) Time trends of chest pain symptoms and health 
related quality of lile in coronary artery disease. Health Qual Life Outcomes 5: 
13. 

44. Jin H, Wang B, Gao Q, Chao J, Wang S, et al. (20 12) Comparison between EQ- 
5D and SF-6D Utility in Rural Residents of Jiangsu Province, China. PLoS 
ONE 7(7): e41550. doi:10.1371/journal.pone.0041550 



PLOS ONE I www.plosone.org 



9 



May 2014 I Volume 9 | Issue 5 | e97294 



